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Block 20 , continued.

Unfrozen Water Content. In cooperation with U. S. Army CRREL ,
pulsed nuclear magnetic resonance (NMR) techniques have been
developed and utilized to determine phase compo9ition curves of
frozen soils.

Uplift of Objects by Ice Surfaces. Study of objects resting upon
an upfreezing ice surface show that: 1) a wide variety of objects
can be uplifted; 2) substantial heaving pressures can be generated;
3) uplift by an ice surface can be explained by ice segregation
theory ; and 4) the observations on uplift have theoretical , field ,
and applied implications .

Gelifluction (Periglacial Solifluction). Gelifluction produced on
an essentially natural scale in the laboratory ’s 2.5 x 3.6 m
tilting slab shows that slope motion is strongly influenced by ice
distribution and rate of thaw.

IJpfreezing of Objects. Experiments on the upfreezing, in silt , of
glass objects of various sizes , shapes and orientations : 1) sup-
port the frost—pull hypothesis , and 2) indicate that the heave
rate of objects is strongly related to their size and geome t ry .
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PROBLEMS STUDIED

$
The problems s t u d i e d  comprised v a r iou s  fo rms  c’t f r o s t  .ic t  ~on

in soi is , inc ludi  nil do forma t ion , upt  t e t ’ .~ i nq  cf ci ’ i cc  t , and s lope

movements durinq f i ’ t~’t ’ ’  i ru g and t h aw in q  ; upl  i f t  of oh i.’ct h v i ~

surfaces during free.~in~i; and d e t er m i nat i o n  ot unfrozen waIl -:

content of frozen soils.
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SUMMARY OF MOS’l’ IM PORTAN T RE SULTS

Deformation Structures. Experiments conducted in the ~.5 x

3.6 m slab have provided new data on soil d e f o r m a t i on  dur in n

freeze—thaw cycleS. It was shown that var iat ion in COV (’~ m a t er i a l s
p

can lead to deformation structures in soils aicuin or tici r t h~~i i

contact , probably due to offset of freezin~ and t haw i uic fronts.

The deformation produced included vertical breaks , appa rent iv
I

- . caused by shearing , and involutions (“ pocket structures ” i

presumably caused by density differences during thaw .

Unfrozen water Content. In cooperation with U . S. Army

CRREL, pulsed nuclear magnetic resonance (NMR) t e c h n i ques  have

been developed and utilized to determine phase composition c u r ve s

of frozen soils (i.e. curves of unfrozen water content Ver sus

temperature). This promising technique offers advantaties in

speed , convenience , and in the wide range of ter’tperatures in

which water contents of different soil types can be studied .

It was demonstrated that this technique gives a hiii h decree ol

reproducibility and is consistent with other established methods.

Uplift of Objects by Ice Surfaces. Recent experimental work

on the vert ical  transport  of an obj ect res t ing  upon an up f re e :  inn

ice surface have show-n that: 1) a wide variety of o h i ec t s  can

be up l i f t ed ;  2)  substant ial  heaving pressures can be cen er , i t t ’d ;

3) up l i f t  by an ice sur face  can be explained by ice Secireqat ion

theory ; and 4)  the observations on u p l i f t  have theore t ica l , t i c i d ,

and applied implicat ions.

Ge l i f luc t ion  (Peri glac ia l  So l i f l uc t i on)  . G el i f l u ot  ion  has
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been produced on an essentially natural scale in the laboratory ’s

2 . 5  x 3 .6  m tilting slab . It has been shown that slope motion

is strongly influenced by ice distribution and rate of thaw . In

- - particular , the experiments clearly indicated that periods of

major soil motion coincided with periods when the thaw front was

within the region of segregated ice. Further , most of the sub-

surface strain was confined to the icy region.

Upfreezing of Objects. Experiments on the upfree’ing, in

silt , of glass objects of various sizes , shapes and orientations:

1) support the frost-pull hypothesis , and 2) indicate that the

heaving rates of objects are strongly related to their projected

height (or vertical dimension ) despite other geometric differences.
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